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[57] ABSTRACT 
A joint between a member having an inwardly lipped, 
channel-shaped cross section and a hollow rail com 
prises a connection including a key portion which has a 
head with inclined engagement surfaces located be 
tween the sides of the channel-shaped member which 
also includes engagement surfaces having a corre 
sponding inclination, a clamping device engaging 
means on the connector to‘urge the engagement sur 
faces of the head of the key portion into locking en 
gagement with the surfaces on the lips so that the lips 
are prevented from splaying apart when the joint is 
stressed, the connector also including a tongue portion 
extending away from the key portion and having a 
threaded hole at the base of a ramp surface, the tongue 
being inserted into the hollow rail. A hole in the rail is 
offset from the threaded hole in a direction away from 
the key portion and the joint also comprises a bolt 
having a counter-sunk head which is inserted through 
the hole into the threaded hole, so that, as the bolt is 
tightened the combination of the counter-sunk head, 
the offset holes and the ramp surface urge the rail 
towards the key portion to tighten the joint. 

7 Claims, 3 Drawing Figures 
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MECHANICAL CONNECTIONS BETWEEN 
ADJACENT MEMBERS 

This invention is concerned with a connector for use 
in a joint between two members, usually two mutually 
perpendicular metal members, and for a completed 
joint incorporating the connector. 
An example of such a joint is a joint between a leg 

and a rail of a table and this joint has to be particularly 
strong if the design of the table does not include 
stretchers since the forces on the joint are substantial as 
the leg acts like a lever. Consequently these joints are 
frequently the weakest points in the construction of a 
table and it is an aim of this invention to provide a 
connector for use in overcoming this weakness. 
According to this invention, a connector for joining a 

member having an inwardly lipped, channel-shaped 
cross-section to a hollow rail comprises a key portion 
having means to engage a clamping device, and a 
tongue portion extending away from the key portion 
and having a ramp surface and a screw-threaded hole at 
the base of the surface, a head of the key portion being, 
in use, arranged to slide between the sides of the chan 
nel-shaped member so that a clamping device engaging 
the means urges the head of the key portion against the 
lips of the channel to ?x the connector to the member, 
the rail sliding over the tongue portion towards the key 
portion and a bolt having a counter-sunk head being 
inserted through a hole in the rail and being screwed 
into the threaded hole, the head of the bolt cooperating 
with the ramp suface to urge the rail towards the key 
portion as the bolt is screwed into the threaded hole to 
ensure a rigid joint. 
According to another aspect of this invention a joint 

between a member having an inwardly lipped, channel 
chaped cross-section and a hollow rail comprises a 
connector including a key portion which has a head 
located between the sides of the channel-shaped mem 
ber, a clamping device engaging means on the connec 
tor to urge the head of the key portion into locking 
engagement with the lips, the connector also including 
a tongue portion extending away from the key portion 
and having a screw~threaded hole at the base of a ramp 
surface, the tongue being inserted into the hollow rail, 
a hole in the rail being offset from the screw-threaded 
hole in a direction away from the key portion, the joint 
also comprising a bolt having a counter-sunk head 
which is inserted ‘through the hole into the threaded 
hole, so that, as the bolt is tightened the combination of 
the counter-sunk head, the offset holes and the ramp 
surface urge the rail towards the key portion to tighten 
the joint. 
Preferably the faces of the head of the key portion 

which are directed towards the remainder of the con 
nector are arranged at an acute angle to the axis of the 
connector and the inner faces of the lips of the channel~ 
shaped member have a corresponding inclination, so 
that, when the clamping device urges the head of the 
key portion into engagement with the lips of the mem 
ber the correspondingly inclined faces urge the lips 
towards one another and so prevent the side walls of 
the channel-shaped member from splaying open when 
the joint is stressed. 
The head of the key portion may be separate from 

the remainder of the connector and the clamping de 
vice may be arranged to pull the head towards the 
remainder of the connector so sandwiching the‘ lips of 
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2 
the channel-shaped member between the head and the 
remainder of the connector. When the head of the key 
portion of the connector is separate the connector may 
include a shoulder which acts as a spacer between the 
channel~shaped member and the rail, the clamping 
device clamping the lips of the channel-shaped member 
between the head and the shoulder and the counter 
sunk head bolt urging the rail against the other side of 
the shoulder. Alternatively the head may be integral 
with the connector and in this case the clamping device 
is preferably a grub screw and the means in the connec 
tor is preferably an axial threaded bore extending 
through a neck of the connector joining the head to the 
remainder of the connector so that when the grub 
screw is screwed into the bore and tightened, the grub 
screw bears against the base of the channel-shaped 
member and urges the head of the connector against 
the lips of the channel-shaped member. 
The ramp surface may be ?at and inclined in the 

same sense as the inclined surface on the head of the 
key portion but preferably it is a frusto-conical surface 
which surrounds the screw-threaded hole in the tongue 
of the connector like an enlarged countersink. Prefer 
ably the connector includes at least two threaded holes, 
each having a corresponding frusto-conical ramp sur 
face and in this case a counter-sunk bolt is also inserted 
into the other threaded hole. 
When the head of the key portion of the connector is 

separate the clamping device preferably includes a strip 
of metal which is placed between a pair of opposed 
grooves in the remainder of the connector and which 
includes at least one hole, a bolt passing through the, or 
each, hole and being screwed into a threaded bore in 
the separate key portion of the connector so that as the, 
or each, bolt is screwed into the key portion the key 
portion moves towards the remainder of the connector 
to sandwich the lips of the channel-shaped member 
between the key portion and the remainder of the con 
nector. 
This invention is particularly useful when the two 

members to be joined are extruded aluminium sections. 
When the rail is made from an extruded aluminium 
section it has the further advantage that, as the bolt is 
tightened in the threaded hole in the connector, the 
side wall of the extrusion is deformed by the counter 
sunk head towards the connector, the slight resilience 
of the aluminium side wall serving to lock the joint 
together and lock the bolt in the same way as a spring 
washer. 
The inwardly lipped channel-shaped member may 

form a part of an extrusion having a generally arcuate 
cross-section or a L-shaped cross-section. In both of 
these cases where the extrusion is being used as a leg of 
a table it preferably includes an inwardly lipped chan 
nel-shaped member along each of its edges so that one 
rail may be connected to each edge of the extrusion. 
The rail may be C-shaped or U-shaped in cross-section 
but it is very much stronger if it has a closed, rectangu 
lar hollow section and thus such a section is preferred. 
Exampls of connectors and joints in accordance with 

our- invention which are used to join a leg and a rail of 
a table having four legs will now be described with 
reference to the accompanying drawings, in which: 
FIG. 1 is an exploded perspective view of a ?rst ex 

ample; ' - 

FIG. 2 is a horizontal section through the partly as 
sembled joint; and, ‘ 
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FIG. 3 is an exploded perspective view of a second 
example. I 

The ?rst example shown in FIGS. 1 and 2 comprises 
a connector 1, a leg 2 and a rail 3. The connector 1' 
includes a separate head 4 with its associated clamping 
device fomied by a strip 5 and a pair of set screws 6, the 
clamping device joining the head 4 to the remainder of 
the connector 1. The remainder of the connector 1 
includes a tongue portion 7 in which two screw 
threaded holes 8 are formed, the holes having counter 
sinks 9 formed in one face of the tongue portion 7. 
The connector I also includes a groove 10 which is 

arranged to receive the heads of the set screws 6 and a 
pair of opposed grooves 11 which are arranged to re 
ceive the strip 5. A pair of drillings 12 are also provided 
which are in alignment with the set screws 6 to give 
access to the heads of the set screws 6 to enable them 
to be tightened. 
The leg 2 includes a channel-shaped member 13 

along each of its edges and each channel-shaped mem 
ber 13 includes a pair of inwardly directed lips 14. 
Internal faces 15 on the lips 14 are inclined at an acute 
angle to the sides of the channel-shaped member 13. 
The separate head 4 also includes a pair of inclined 
faces 16 which are inclined at an acute angle to the axis 
of the connector I at a corresponding inclination to the 
inclination of the faces 15. The connector 1 also in 
cludes a pair of ribs 17' projecting towards the head 4 
from each side of the groove 10. 
To assembly this example of the joint the head 4 of 

the connector is slid between the side walls of the chan 
nel-shaped member 13 of the leg 2 until it reaches its 
required location. The set screws 6 are then tightened 
using an Allen key inserted through the drillings 12 to 
?x the connector 1 onto the leg 2. The ribs 17’ are 
received in the slot between the lips 14 of the channel 
shaped member 13 and this prevents the connector at 
the sides of the groove 10 from splaying open as the set 
screws 6 are tightened. The cooperating inclined faces 
15 and 16 formed on the lips of the channel-shaped 
member and on the head 4 of the connector tend to 
ride over one another to draw the lips 14 of the chan 
nel-shaped member together and prevent the channel 
shaped member 13 from splaying open when the joint is 
stressed. Thus when the set screws 6 have been fully 
tightened the connector 1 is locked onto the leg 2 in 
such a way that each of the various parts of the connec 
tor l cooperate and inter?t so that a very secure con 
nection is made between the leg 2 and the connector 1. 
The rail 3 is of rectangular box-section and includes 

a pair of holes 17 which correspond to the screw 
threaded holes 8. To assemble the joint the rail 3 is slid 
over the tongue portion 7 of the connector 1 and, when 
the end of the rail 3 is butted up againt the edge of the 
leg 2, the holes 17 are offset from the threaded holes 8 
in a direction away from the leg 2 by a distance A as 
shown in FIG. 2. To ?x the rail 3 onto the connector 1 
a pair of bolts 18 having counter-sunk heads are in 
serted through the holes 17 and into the screw 
threaded holes 8. As the bolts 15 are tightened the 
counter-sunk heads engage the sides of the holes 17 
nearest the end of the rail 3 and as the bolts are further 
tightened their counter-sunk heads urge the rail 3 
against the edge of the leg 2. This ensures that the rail 
3 is ?tted tightly against the edge of the leg 2 which 
gives a neat and clean appearance for the completed 
joint and since it puts the abutting surfaces of the leg 2 
and the rail 3 under compression it increases the 
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strength of the completed joint. As the bolts 18 are 
tightened, the side wall of the rail 3 is deformed into the 
counter-sunk portions 9 of the connector 1, so that, the 
heads of the bolts are accommodated. 

In this example the connector 1, the leg 2 and the rail 
3 are all formed by aluminium extrusions. The natural 
slight resilience of aluminium ensures that as the side 
wall of the rail 3 is deformed it acts as a compressed 
spring to provide a force urginhg the rail 3 towards the 
leg 2 and acts as a spring washer so that the bolts 18 will 
not work loose. 
The second example shown in FIG. 3 operates in 

essentiallythe same way and, where appropriate, simi 
lar reference numerals have been given to correspond 
ing parts. In this example the head 4 is rigidly ?xed to 
the remainder of the connector by a neck 19 and the 
connector 1 is also provided with a pair of screw 
threaded holes 20 which receive a pair of grub screws 
21. To assemble this example the head 4 is slid into the 
channel-shaped member 13 on the leg 2 until it is in the 
required position and then the grub screws 21 are tight 
ened until they engage the base of the channel-shaped 
member 13. Further tightening of the grub screws 21 
drives the head 4 away from the base of the channel 
shaped member 13 and causes the inclined faces 15 
and 16 into engagement. Once again the faces 15 and 
16 tend to ride over one another and in doing so draw 
the lips 14 of the channel-shaped members together 
which prevents the sides of the channel-shaped mem 
bers splaying open when the completed joint is 
stressed. The rail 3 is then slid over the tongue portion 
7 of the connector 1 and connected in an analagous 
fashion to the ?rst example. 
The angle subtended by the arcuate leg member 2 is 

preferably 9l1/z° and in this case when the leg frame of 
the table is completed the outside of the joints between 
the legs and the rails will be urged together more ?rmly 
than the inside of the joints. This feature contributes to 
the formation of a close ?tting joint between the leg 2 
and the rail 3. The completed joint in both these exam 
ples gives a very clean and neat outside appearance and 
the connector is also completely obscured. When the 
leg is made from an aluminium extrusion the resilience 
of the material coupled with its arcuate section allows 
the leg to ?ex to accommodate slight distortions. This 
elastic ?exing, means that as the table is moved in use 
and put under stress, slight distortions will be accom 
modated and the material will not be plastically de 
formed unless the table is subjected to very severe 
treatment. Thus the completed table will be more ro 
bust than a table with legs having a very rigid cross-sec 
tion. 

I claim: 
1. A joint assembly comprising: 
i. a connector including: 

a. a head; 
b. a tongue portion extending away from said head; 
c. means de?ning ?rst engagement surfaces on said 
head, said ?rst engagement surfaces diverging 
towards and being orientated at an acute angle to 
said tongue portion; 

d. a ramp surface on said tongue portion; 
e. means de?ning a screw threaded hole at the base 
of said ramp surface; and, 

f. clamping means, 
ii. a clamping device operatively cooperating with 

said clamping means; 
iii. a channel-shaped member including: 
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a. a pair of lips extending along said channel 
shaped member, said lips being directed towards 
one another to de?ne slot means therebetween 
and, 

b. means de?ning second engagement surfaces on 
said lips, said second engagement surfaces being 
inclined at a corresponding inclination to said 
?rst engagement surfaces; said head of said con 
nector being located in said channel-shaped 
member with the remainder of said connector 
issuing through said slot means and with said ?rst 
and second engagement surfaces being urged 
into locking contact with each other by said 
clamping device, whereby said inclination of said 
?rst and said second engagement surfaces pre 
vents said lips splaying apart; 

iv. a hollow rail including: 
a. means de?ning a hole in said rail; said ‘tongue 
portion being received in said hollow rail and 
said hole in said rail being offset from said screw 
threaded hole in said tongue portion in a direc 
tion longitudinally of said rail and away from said 
head, and 

v, a counter-sunk headed bolt inserted through said 
hole in said hollow rail and into said screw 
‘~threaded hole, whereby tightening of said counter 
sunk headed bolt in combination with said offset 
holes and said ramp surface causes said hollow rail 
to move towards said channel-shaped member to 
tighten said joint. 
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2. The joint of claim 1, wherein said head of said 

connector is separate from said ‘remainer of said con 
nector and said clamping device is arranged to pull said 
head towards said remainder whereby said pair of said 
lips of said channel-shaped member are sandwiched 
between said head and said remainder. 

3. The joint of claim 2, wherein said clamping device 
includes at least one screw-threaded fastener which is 
arranged to pull said head towards said remainder. 

4. The joint of claim 1, wherein said head and said 
remainder of said connector are integral, said clamping 
device is a grub screw, and said clamping means is an 
axial threaded bore extending through said connector, 
whereby when said grub screw is inserted in said 
threaded bore and tightened said grub screw bears 
against the base of said channel-shaped member and 
urges said head against said lips. 

5. The joint of claim 8, wherein said ramp surface is 
formed as a frusto conical surface, said surface sur 
rounding said threaded hole. _ 

6. The joint of claim 1, wherein said channel-shaped 
member, said connector and said rail are each extruded 
from aluminium. 

7. The joint of claim 6, wherein said extrusion form 
ing said member is .generallyjarcuate in cross-section, 
said extrusion including one'of said inwardly lipped 
channeLshaped members extending along each of its 
edges, and wherein said rail has a closed rectangular 
cross-section. 

* * *- * * 


